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Summary
Background:  More  than  half  of  the  over  18  million  incompletely  vaccinated  children
worldwide  in  2011  lived  in  India  (32%),  Nigeria  (14%)  and  Indonesia  (7%).  Overall
immunization  coverage  in  India  was  61%  in  2009.  Few  studies  have  explored  the  role
of  parental  attitudes  in  children’s  vaccination.
Objectives:  To  explore  the  correlates  of  completion  of  routine  vaccination  among
children  in  Mysore  City,  India.
Methods:  A  two-stage  probability  sample  of  800  girls  aged  11—15  years  was  selected
from  12  schools  in  Mysore  to  take  home  questionnaires  to  be  completed  by  their  par-
ents.  The  questionnaire  elicited  information  on  socio-demographic  characteristics,
attitudes  and  practices  relevant  to  vaccination.  Bivariate  and  multivariable  logis-
tic  regression  analyses  were  performed  to  identify  factors  independently  associated
with  completion  of  routine  vaccination.
Results:  Of  the  797  (99.6%)  parents  who  completed  questionnaires,  29.9%  reported
completing  all  routine  vaccinations  for  their  children.  Parents  who  had  obtained
optional  vaccinations  for  their  children  (adjusted  odds  ratio  [AOR]:  4.56;  95%  con-
ﬁdence  interval  [CI]:  3.09—6.74),  who  believed  in  vaccines’  effectiveness  (2.50;
1.19—5.28)  and  who  asked  doctors  or  nurses  about  vaccination  (2.07;  1.10—3.90)
were  signiﬁcantly  more  likely  to  report  complete  vaccination,  after  controlling  for  all
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other  factors.  Belief  that  the  disease  was  more  protective  than  vaccination  was  inde-
pendently  associated  with  lower  likelihood  of  vaccination  series  completion  (0.71;
0.52—0.96).  No  other  attitudinal  or  socio-demographic  factors  were  associated  with
vaccine  completion.
 belief  in  vaccine  effectiveness  are  important  facilitators
tain  full  vaccination  for  their  children  in  India.
dulaziz  University  for  Health  Sciences.  Published  by  Elsevier
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Karnataka,  the  eighth  largest  state  of  India  by  areaConclusion:  Interest  and
motivating  parents  to  ob
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ntroduction
he  goal  of  the  Expanded  Program  on  Immunization
EPI) established  by  the  World  Health  Organiza-
ion (WHO)  in  1974  was  to  provide  vaccination
o all  children  globally  against  six  initially  tar-
eted, vaccine-preventable  diseases:  severe  infant
uberculosis,  poliomyelitis,  diphtheria,  tetanus,
ertussis  and  measles  [1]. According  to  the  WHO,
mmunization  prevents  2—3  million  deaths  annu-
lly worldwide  [2]. However,  in  2008,  nearly  1.7
illion  children  under  the  age  of  ﬁve  years  died
ue to  a  vaccine-preventable  disease  [3]. At  the
nd of  2010,  19.3  million  children  worldwide  had
ot been  fully  vaccinated  against  the  six  basic
accine-preventable  diseases  [1]. India,  Nigeria  and
ndonesia together  accounted  for  53%  of  these
nder-vaccinated  children  [4]. Under-vaccination
n low  and  middle-income  countries  has  been  asso-
iated  with  distance  from  vaccination  centers,
ost, family  characteristics  such  as  low  education
evel of  caregivers,  low  socioeconomic  status  and
arental attitudes  such  as  fear  of  adverse  effects
nd lack  of  belief  in  effectiveness  [5].
In 1978,  to  reduce  child  mortality,  India  imple-
ented  the  EPI  four  years  after  it  was  adopted
y the  WHO.  The  Universal  Immunization  Program
UIP)  was  introduced  in  India  in  1985,  with  the
bjective of  achieving  complete  immunization  cov-
rage of  all  infants  and  pregnant  women  by  the
990s [6].  The  2012  coverage  estimates  for  Indian
hildren  are  87%,  72%,  85%  and  70%  for  BCG,  the
hird  dose  of  DPT,  one  dose  of  measles  and  the  third
ose of  polio  vaccine,  respectively  [7].  Although
onsiderable progress  has  been  made,  the  Cov-
rage  Evaluation  Survey  (2009)  showed  that  only
1% of  Indian  children  were  fully  immunized  [8].
eports from  the  National  Family  Health  Survey-
 (NFHS-3),  conducted  in  2005—2006,  indicated
nly approximately  43.5%  immunization  coverage  in
ndia, which  ranged  from  81%  in  states  such  as  Tamil
adu to  21%  in  Nagaland  [9].  While  some  states  had
ow coverage  for  some  segments  of  the  population,
thers had  low  coverage  for  all  population  segments
a
t
s
o10]. Furthermore,  NFHS-3  results  showed  a  signiﬁ-
ant decline  in  coverage  for  each  subsequent  dose
f DPT/OPV  and  between  the  third  dose  of  DPT/OPV
nd the  measles  vaccine  [9].
There is  an  urgent  need  to  examine  factors
ssociated with  incomplete  or  non-immunization
f Indian  children.  Such  efforts  are,  however,  not
ommonly  pursued.  With  additional  ‘‘optional’’
accines becoming  more  widely  available,  there
s considerable  interest  in  exploring  the  accept-
bility of  the  human  papillomavirus  (HPV)  [11,12],
otavirus [13,14]  and  inﬂuenza  vaccines  [15,16].
hile the  potential  contribution  of  these  vaccines  is
xtremely important,  there  is  no  reason  to  assume
hat universal  coverage  for  routine  vaccination  has
een achieved  in  India  [9,10,17,18]. Studies  in
ttar Pradesh  found  lack  of  faith  in  vaccination
t the  family  level,  lack  of  knowledge  of  vaccine
fﬁcacy, fear  of  side  effects,  lack  of  family  sup-
ort [19],  and  lack  of  motivation  and  information
20]  as  common  reasons  behind  non-immunization
f children.  A  systematic  review  revealing  vac-
ine inequity  in  India  focused  on  various  family
nd socio-demographic  characteristics,  but  none  of
hese studies  had  examined  the  role  of  parental
ttitudes in  vaccination  completion  [21]. The  poor
mmunization  coverage  rates  from  national  surveys
ake examination  of  parental  attitudes  toward
accination relevant  and  necessary.  This  paper
xamines the  correlates  of  complete  routine  vac-
ination  among  children  in  the  South  Indian  city  of
ysore in  Karnataka.
ethods
tudy sitend the  ninth  largest  by  population,  is  located  in
he southwestern  part  of the  country  [22]. This
tudy was  conducted  in  Mysore,  which  is the  sec-
nd largest  city  in  Karnataka.  The  city  of  Mysore
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has  an  area  of  128  km2 and  a  population  of  920,550
according to  2011  census  [23].
Study participants
Participants  were  parents  with  at  least  one  ado-
lescent  daughter  (aged  11—15  years)  attending  a
school in  an  urban  region  of  Mysore.  A  random
sample of  800  female  students  was  selected  from
a range  of  schools  located  in  the  city  of  Mysore,
including public,  private,  religious  and  secular  using
two-stage  probability  proportionate-to-size  samp-
ling. This  was  an  attempt  to  ensure  that  the
target population  had  a  wide  range  of  parental
backgrounds.  After  contacting  the  schools  and
soliciting  their  participation,  a  program  announce-
ment  (including  information  and  an  invitation  to
complete  a  short  questionnaire  if  selected)  was
sent home  with  all  girls  attending  the  seventh
to 10th  grades.  Interested  parents  were  asked  to
return the  information  sheet  with  their  age,  sex
and the  grade  attended  by  the  student  along  with
a suitable  time  when  the  parent  could  be  reached.
All selected  students’  parents  were  then  contacted
over  the  phone  or  requested  to  call  in  to  speak  to  a
trained interviewer  to  assess  their  eligibility  to  par-
ticipate in  the  study.  Eligible  participants  had  to
have an  adolescent  daughter  (aged  11—15  years),
be able  to  read  or  speak  English  or  Kannada  and
have the  ability  to  provide  informed  consent.
Study procedures
This  cross-sectional  study  included  all  parents  who
expressed  interest  and  were  eligible  to  participate.
A package  containing  a  pen,  a  self-administered
questionnaire  with  a  copy  of  the  informed  consent
form along  with  information  about  the  HPV  vac-
cine and  cervical  cancer  in  English  or  Kannada  were
sent home  with  their  daughters.  The  questionnaire
covered socio-demographic  characteristics;  knowl-
edge; attitudes;  and  beliefs  about  vaccination  in
general,  vaccination  completion,  and  about  HPV
infection.  Several  questions  explored  perceived
barriers and  beneﬁts  of  vaccination  in  general.  All
participants  were  asked  to  return  the  forms  within
a week  and  were  subsequently  compensated  for
their time.  Trained  interviewers  checked  all  of  the
returned  forms  for  completeness  and  called  the
participant  up  to  two  additional  times  on  the  phone
to complete  any  question  left  incomplete.  Parents
were  given  a  choice  to  not  answer  any  questions
that made  them  uncomfortable.Data analysis
Data  were  analyzed  using  SAS  Version  9.3  (SAS
Institute Inc.,  Cary,  NC,  USA).  Descriptive  analyses
r
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ere  conducted  to  examine  socio-demographics
e.g.,  age,  religion,  employment  status,  education)
nd behavioral  and  psychosocial  predictors  (e.g.,
nowledge,  beliefs,  attitudes,  social  norms  and
ractices relevant  to  vaccination).  The  outcome
ariable ‘‘complete  immunization  of  all  children’’
as  dichotomized  and  developed  from  respon-
ents who  answered  ‘yes’  to  all  of  the  questions
bout all  of  their  children  having  received  the
IP vaccine  which  were  then  classiﬁed  as  parents
f ‘completely  immunized’  children;  all  others’
hildren were  deﬁned  as  ‘unimmunized  or  incom-
letely immunized’.  The  associations  of  complete
accination status  with  the  independent  variables
ere tested  using  bivariate  logistic  regression.  All
ndependent  variables  were  considered  statistically
igniﬁcant at  a p-value  <  0.2  in  bivariate  analyses
nd were  included  in  multivariable  logistic  regres-
ion analysis.  The  daughters  of  the  respondents
ere enrolled  in  12  different  schools  in  Mysore  City.
o adjust  for  potential  clustering  and  correlations  in
ehaviors among  parents  with  children  in  the  same
chools,  the  ‘proc  genmod’  procedure  was  used  in
AS for  logistic  regression  analyses  [24].  Further-
ore, parents  were  asked  to  indicate  whether  all
f their  children  received  the  vaccinations.  Hence,
ven  if  one  (or  more)  child  was  vaccinated  com-
letely, but  not  all  of  them,  the  parents  had  to
eport  ‘no’  to  whether  all  of  the  children  received
ll of  the  vaccines.  This  could  potentially  lead  to  an
nderestimation  of  the  full  vaccination  rate.  There-
ore, the  same  analyses  were  performed  separately
or the  sub-sample  of  parents  who  had  only  one
hild at  the  time  of  the  survey  and  another  sub-
ample  of  respondents  who  were  only  women.  The
esults for  both  subgroup  analyses  were  compared
ith the  entire  sample.  A  2-sided  p-value  of  0.05
as considered  statistically  signiﬁcant  and  95%  con-
dence intervals  (CIs)  were  calculated  for  each  of
he odds  ratios  (ORs).
esults
ample characteristics
f  the  800  questionnaires  distributed,  797  were
ompleted  (response  rate  =  99.6%).  Of  the  com-
leted  surveys,  19  (2.3%)  were  excluded  from  the
nalyses  because  they  were  returned  without  a
igned consent  form.  Only  233  (29.9%)  parents
eported complete  vaccinations  of  all  of  their
hildren. Nearly  70%  of  the  respondents  were
omen (Table  1).  One-third  of  the  respondents
ere 36—40  years  of  age,  and  <16%  were  46  or
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Table  1  Bivariate  logistic  regression  analysis  of  the  association  of  demographic  characteristics  of  parents  with
children  having  received  all  UIP  vaccines  (N  =  778).
All  UIP  vaccines
Characteristics  N  (%a)  Received  (%b) Not  received  (%c) ORd (95%  CI)
Parents  with  one  child
Yes  89  (11.4)  25  (10.7)  64  (11.7)  0.8  (0.52—1.23)
No  689  (85.6)  208  (89.3)  481  (88.3)  1.00
Gender  of  the  respondent  parent
Male  241  (31.0)  77  (33.0)  164  (30.1)  1.14  (0.55—2.34)
Female  537  (69.0)  156  (67.0)  381  (69.9)  1.00
Respondent  age
≤35  years 242  (31.1)  56  (24.0)  186  (34.1)  1.00
36—40  years  257  (33.0)  80  (34.3)  177  (32.5)  1.33  (0.98—1.81)
41—45  years  157  (20.2)  50  (21.5)  107  (19.6)  1.32  (0.78—2.23)
≥46  years  122  (15.7)  47  (20.2)  75  (13.8)  1.74  (1.16—2.61)
Education  level  (in  years)
None  116  (14.9)  27  (11.6)  89  (16.3)  1.00
1st—10th  394  (50.6)  92  (39.5)  302  (55.4)  0.99  (0.52—1.90)
11—15  years  189  (24.3)  79  (33.9)  110  (20.2)  2.20  (1.13—4.28)
Master’s  degree  or  above  39  (5.0)  19  (8.2)  20  (3.7)  2.77  (1.02—7.49)
Vocational  training  40  (5.1)  16  (6.9)  24  (4.4)  2.03  (0.68—6.08)
Occupation
Employed  full-time  214  (27.5)  81  (34.8)  133  (24.4)  1.00
Employed  part-time  83  (10.7)  14  (6.0)  69  (12.7)  0.42  (0.21—0.85)
Self-employed  112  (14.4)  34  (14.6)  78  (14.3)  0.77  (0.49—1.21)
Full-time  homemaker  339  (43.6)  98  (42.1)  241  (44.2)  0.74  (0.57—0.97)
Retired/unemployed/disabled/too
ill  to  work
30  (3.7)  6  (2.6)  24  (4.4)  0.45  (0.16—1.24)
Marital  status
Married  737  (94.7) 222  (95.3)  515  (94.5)  1.04  (0.52—2.07)
Divorced/separated/widowed  41  (5.3) 11  (4.7) 30  (5.5)  1.00
Religion
Hindu  607  (78.0) 199  (85.4) 408  (74.9)  1.00
Muslim/Christian/other  171  (22.0) 34  (14.6) 137  (25.1) 0.5  (0.36—0.70)
a Percentage for each category out of the total.
b Percentage of parents among parents within each category with children that received all UIP vaccines.
c Percentage of parents among parents within each category with children that did not received all UIP vaccines.
d Unadjusted odds ratio.
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fPercentages may not always add up to 100 because of approxi
bove  (Table  1).  Nearly  95%  reported  being  married,
nd 78%  reported  their  religion  as  Hindu.  Of  the  89
11.4%) parents  who  had  a  single  child  at  the  time
f the  interview,  25  (28.1%)  reported  complete  vac-
ination of  their  children  (Table  1).  Approximately
7 (32.0%)  of  the  241  male  respondents  and  156
29.1%)  of  the  female  respondents  reported  com-
lete vaccination  of  their  children.
arental attitudes toward vaccinationver  half  (52%)  of  the  respondents  reported  that
heir child  had  received  at  least  one  optional  vac-
ine not  included  in  the  UIP  schedule  (Table  2).
lmost 80%  believed  in  the  effectiveness  of
o
a
o
en to one decimal place.
accines  in  general.  Nearly  one-third  of  respon-
ents were  concerned  about  side  effects,  and  17%
ere afraid  of  vaccinating  their  children.  While
ost (95%)  felt  that  vaccines  were  a way  of
nsuring children’s  health,  67.5%  thought  that  par-
nts should  make  the  decisions  as  to  whether  the
hild should  receive  a  vaccine,  instead  of  a doc-
or or  other  health  worker.  Nearly  40%  reported
hat they  would  feel  responsible  for  a  bad  out-
ome for  the  child  post-vaccination  and  72%  would
eel similarly  if  something  bad  happened  because
f non-vaccination.  Nearly  60%  of  parents  had
rranged  for  their  child  to  receive  at  least  one
ptional vaccine  and  83%  believed  that  vaccines  are
ffective (Table  2).
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Table  2  Bivariate  logistic  regression  analyses  results  for  parental  attitudes  with  children  who  have  received  all
UIP  vaccines  among  a  random  sample  of  parents  in  Mysore  City,  India  (N  =  778).
All  UIP  vaccines
Characteristics  N  (%a) Received
(%b)
Not  received
(%c)
ORd (95%  CI)
Believe  that  vaccinations  are  effective  Yes  618  (79.4)  215  (92.3)  403  (73.9)  3.74  (2.00—6.97)
No  160  (20.6)  18  (7.7)  142  (26.1)  1.00
Concerned  about  side  effects  Yes  246  (31.6)  79  (33.9)  167  (30.6)  1.13  (0.86—1.48)
No  532  (68.4)  154  (66.1)  378  (69.4)  1.00
Afraid  of  vaccinating  children  Yes  131  (16.8)  25  (10.7)  106  (19.4)  0.54  (0.36—0.81)
No  647  (83.2)  208  (89.3)  439  (80.6)  1.00
Better  to  get  the  disease Yes 375  (48.2) 87  (37.3) 288  (52.8)  0.58  (0.46—0.74)
No  403  (51.8)  146  (62.7)  257  (47.2)  1.00
Vaccine  one  way  to  protect  child’s  health  Yes  738  (94.9)  225  (96.6)  513  (94.1)  1.64  (0.72—3.74)
No  40  (5.1)  8  (3.4)  32  (5.9)  1.00
Govt.  does  good  job  in  providing  vaccines  Yes  718  (92.3)  217  (93.1)  501  (91.9)  1.38  (0.80—2.37)
No  60  (7.7)  16  (6.9)  44  (8.1)  1.00
Would  feel  responsible  for  a  bad  outcome
after  vaccination
Yes 306  (39.3)  94  (40.3)  212  (38.9)  1.12  (0.99—1.27)
No  472  (60.7)  139  (59.7)  333  (61.1)  1.00
Would  feel  responsible  for  a  bad  outcome
due  to  non-vaccination
Yes 559  (71.9)  178  (76.4)  381  (69.9)  1.35  (0.93—1.96)
No  219  (18.1)  55  (23.6)  164  (30.1)  1.00
Knows  where  to  take  child  for  vaccination  Yes  453  (58.2)  156  (67.0)  297  (54.5)  1.64  (1.28—2.10)
No  325  (41.8)  77  (33.0)  248  (45.5)  1.00
Expensive  transport  would  inﬂuence
vaccination  decisions
Yes 234  (30.1)  61  (26.2)  173  (31.7)  0.86  (0.58—1.27)
No  544  (69.9)  172  (73.8)  372  (68.3)  1.00
Cost  an  important  factor  to  decide
vaccination
Yes  341  (43.8)  99  (42.5)  242  (44.4)  1.00  (0.78—1.27)
No  437  (56.2) 134  (57.5) 303  (55.6)  1.00
Taking  time  off  work  makes  vaccination
difﬁcult
Yes 161  (20.7) 34  (14.6) 127  (23.3)  0.60  (0.43—0.82)
No  617  (79.3)  199  (85.4)  418  (76.7)  1.00
Told  about  vaccinations  by  doctor  or  nurse  Yes  643  (82.7)  200  (85.8)  443  (81.3)  1.38  (0.94—2.04)
No  135  (17.4)  33  (14.2)  102  (18.7)  1.00
Ask  their  doctor  or  nurse  about  vaccinations  Yes  665  (85.5)  215  (92.3)  450  (82.6)  2.34  (1.43—3.83)
No  113  (14.5)  18  (7.7)  95  (17.4)  1.00
Get  vaccines  recommended  by  doctor  or
nurse
Yes  652  (83.8)  206  (88.4)  446  (81.8)  1.53  (1.14—2.06)
No  126  (16.2)  27  (11.6)  99  (18.2)  1.00
Got  children  vaccinated  with  other
(optional)  vaccines
Yes 402  (51.7)  185  (79.4)  217  (39.8)  5.59  (3.82—8.16)
No  376  (48.3)  48  (20.6)  328  (60.2)  1.00
Take  sick  child  to  Ayurveda,  Unani,
Homeopathy  or  Siddha  doctor
Yes  438  (56.3)  126  (54.1)  312  (57.2)  0.87  (0.69—1.11)
No  340  (43.7)  107  (45.9)  233  (42.8)  1.00
Take  sick  child  to  MD/MBBS  doctor  Yes  656  (84.3)  212  (91.0)  444  (81.5)  2.09  (1.19—3.67)
No  122  (15.7)  21  (9.0)  101  (18.5)  1.00
Have  responsibility  to  protect  child  Yes  737  (94.7)  224  (96.1)  513  (94.1)  1.57  (0.73—3.38)
No  41  (5.3)  9  (3.9)  32  (5.9)  1.00
Parents  should  make  health  decisions  Yes  525  (67.5)  163  (70.0)  362  (66.4)  1.21  (0.97—1.50)
No  253  (32.5)  70  (30.0)  183  (33.6)  1.00
a Percentage for each category out of the total.
b Percentage of parents within each category out of all parents whose children received all UIP vaccines.
c Percentage of parents within each category out of all parents whose children did not receive all UIP vaccines.
d Unadjusted odds ratio.
Percentages may not always add up to 100 because of approximation to one decimal place.
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redictors of complete vaccination
ables  1 and  2  summarize  the  results  of  bivariate
ogistic regression  analyses  to  look  at  the  associ-
tion  of  children  having  received  all  UIP  vaccines
ith each  of  the  independent  variables.  Compared
ith Hindus,  parents  of  other  religions  had  signif-
cantly  lower  odds  of  reporting  that  their  children
ere completely  vaccinated  (Table  1).  Parents  who
ere fulltime  homemakers  or  part-time  workers
lso had  lower  odds  of  reporting  complete  immu-
ization than  other  parents,  while  parents  with
1—15 or  more  years  of  education  were  more  likely
o report  complete  immunization.  Parents  who  had
btained  at  least  one  optional  vaccine  for  their  chil-
ren, or  who  expressed  the  belief  that  vaccines  are
ffective  had  higher  odds  of  having  fully  immunized
heir children  than  others,  while  those  who  were
fraid  of  vaccinating  children  had  lower  odds  of
eporting  complete  vaccination  for  their  children
Table  2).  Parents  who  felt  that  the  disease  was
ore protective  than  the  vaccination  and  those  who
ad difﬁculty  ﬁnding  time  off  work  had  signiﬁcantly
ower odds  of  fully  vaccinating  their  children.  For
he subsample  of  parents  with  one  child,  none  of
he socio-demographic  variables  were  signiﬁcantly
ssociated with  complete  vaccination  of  their  chil-
ren (results  not  shown).  Opting  to  obtain  at  least
ne optional  vaccine  for  their  child  was  signiﬁcantly
ssociated with  complete  routine  immunization  of
hildren among  parents  with  a  single  child.
The results  of  multivariable  logistic  regression
howed that  having  obtained  optional  vaccinations
or their  children,  belief  in  vaccines’  effectiveness,
nd having  asked  their  doctor  or  nurse  about  vacci-
ation continued  to  be  signiﬁcantly  associated  with
eporting  complete  vaccinations,  after  adjusting
or all  of  the  other  socio-demographic  and  attitu-
inal factors  in  the  model  (Table  3).  Conversely,
arent belief  that  disease  was  more  protective
han vaccination  remained  independently  associ-
ted with  lower  odds  of  having  fully  vaccinated
hildren, after  controlling  for  other  variables  in  the
odel.
Among parents  with  a  single  child,  none  of
he socio-demographic  variables  were  signiﬁcantly
ssociated with  complete  vaccination  of  their  chil-
ren (results  not  shown).  Those  who  considered
ost as  an  important  factor  in  deciding  vaccination
ad lower  odds,  and  those  who  had  opted  for  at
east one  optional  vaccine  had  higher  odds  of  having
heir children  fully  vaccinated  by  routine  vaccines.
oth of  these  associations  were  also  statistically
igniﬁcant in  multivariable  analysis.
In the  subgroup  analysis  with  a  sub-sample  of
espondents  who  were  women,  the  results  were
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imilar  to  those  of  the  entire  sample.  After  adjus-
ing for  the  covariates,  mothers  who  believed
hat vaccines  were  effective  in  preventing  disease,
hose who  asked  their  doctor  or  nurse  about  vacci-
ation  and  those  who  got  their  children  vaccinated
ith optional  vaccines  had  signiﬁcantly  increased
dds  for  reporting  complete  routine  immunization
or their  children.  On  the  other  hand,  being  afraid
o get  their  children  vaccinated  and  belief  that  it
as better  to  get  the  disease  than  to  get  vacci-
ated signiﬁcantly  lowered  the  odds  of  complete
accination of  children.
iscussion
he  complete  vaccination  rate  (<30%)  found  in  this
tudy was  less  than  the  national  average  of  45.3%
ound  in  NFHS-3,  as  was  the  estimated  coverage  for
ny of  the  vaccines  in  2012  [7,9].  The  difference
as even  higher  when  the  rate  was  compared  with
he NFHS-3  rate  for  urban  areas,  where  57.6%  of
nfants  were  fully  vaccinated  [9].  While  4%  of  this
ample reported  that  their  children  did  not  receive
ny vaccines,  it  was  slightly  less  than  the  NFHS-
 estimates  at  5%  for  non-vaccinated  children  [9].
he oral  polio  vaccination  rate  in  this  sample  (94%)
as even  higher  than  the  estimated  nationwide  cov-
rage (70%)  among  12-  to  23-month-old  children
n 2012  [7]. After  controlling  for  all  covariates  in
ur study,  parents’  belief  in  vaccines’  effective-
ess, asking  a doctor  or  nurse  about  vaccination
nd choosing  optional  vaccines  were  facilitators,
hereas fear  about  vaccines  and  considering  ill-
ess more  protective  than  vaccine  were  barriers  to
omplete vaccination.
In  this  study,  proportions  of  parents  with  com-
letely  vaccinated  children  were  larger  among
lder parents.  This  may  be  due  to  recall  errors
mong older  parents.  The  ﬁnding  that  more  highly
ducated  parents  had  higher  proportion  of  fully
accinated  children  is  similar  to  that  observed  in
FHS-3 [9]  and  coverage  evaluation  surveys  of  2009
25], 2005  [26]  and  2002  [27], where  maternal
ducation was  directly  related  with  vaccination  sta-
us. A  nationally  representative  sample  from  the
ndia Human  Development  Survey  in  2004—2005  also
howed that  maternal  education  was  related  to
hildhood  immunization  even  after  controlling  for
ocio-demographic,  village  and  neighborhood  level
haracteristics  [28].  Hindus  were  signiﬁcantly  more
ikely to  vaccinate  their  children  compared  with
he other  religions,  which  in  this  study  consisted
ostly of Muslims.  NFHS-3  [9]  and  surveys  in  some
ther states  such  as  Goa  [29]  and  West  Bengal
68  S.  Mukherjee  et  al.
Table  3  Multivariable  logistic  regression  model  to  identify  the  determinants  of  completing  routine  vaccination  for
their  children  among  a  random  sample  of  parents  in  Mysore  City,  India  (N  =  778).
Items Children received all routine vaccines
Adjusted ORa 95% CI
Respondent age
≤35 years 1.00
36—40 years 1.34 0.96—1.88
41—45 years 1.00 0.61—1.65
≥46 years 1.31 0.71—2.40
Education level
None 1.00
1—10 years 0.72 0.39—1.32
11—15 years 1.20 0.63—2.28
Master’s degree or above 1.14 0.50—2.61
Vocational training 1.03 0.36—2.95
Occupation
Employed full-time 1.00
Employed part-time 0.66 0.30—1.43
Self-employed 0.97 0.55—1.71
Full-time homemaker 0.99 0.68—1.45
Retired/unemployed/disabled/too ill to work 0.72 0.23—2.19
Religion
Hindu 1.00
Muslim/Christian/other 0.86 0.48—1.53
Other vaccine
Yes 4.56 3.10—6.71
No 1.00
Take child to an MBBS/MD doctor when child is sick
Yes 1.21 0.61—2.43
No 1.00
Told about vaccinations when visit a doctor/nurse
Yes 0.84 0.51—1.38
No 1.00
Asks about vaccination when visit a doctor/nurse
Yes 2.19 1.08—4.47
No 1.00
Always gets the vaccine recommended by doctors/nurses
Yes 0.93 0.58—1.47
No 1.00
Believe that vaccinations are effective in preventing disease
Yes 2.51 1.18—5.31
No 1.00
Afraid of getting children vaccinated
Yes 0.86 0.57—1.30
No 1.00
Believe that getting the disease and natural protection is better than getting vaccinated
Yes 0.70 0.52—0.95
No 1.00
Would feel responsible for a bad outcome after vaccination
Yes 1.08 0.91—1.30
No 1.00
Would feel responsible for a bad outcome due to non-vaccination
Yes 1.04 0.65—1.69
No 1.00
Knows where to get child vaccinated
Yes 1.22 0.89—1.67
No 1.00
Getting time of work or household duties makes it difﬁcult to take child for vaccination
Yes 0.69 0.42—1.15
No 1.00
Believe that parents should make health decisions for their children
Yes 1.12 0.84—1.50
No 1.00
a Odds ratio adjusted for all other variables in the model.
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30]  reported  similar  trends.  This  could  be  due  to
isconceptions,  such  as  the  belief  that  oral  polio
accination  may  cause  illness  in  children  and  infer-
ility and  concerns  that  vaccination  may  be  part  of  a
lot to  curb  the  growth  of  the  Muslim  population  in
ndia [31].  None  of  these  socio-demographic  predic-
ors were  signiﬁcant  in  our  study,  after  controlling
or other  factors.
Parents who  believed  that  vaccines  were  effec-
ive and  whose  children  had  received  optional
accines had  higher  odds  to  report  fully  vacci-
ating their  children,  and  those  who  were  afraid
f vaccinating  children  or  felt  that  disease  was
uperior to  vaccination  had  lower  odds  to  report
ully vaccinating  their  children.  Thus  vaccination
as associated  with  its  perceived  beneﬁts  and
he perceived  risks  of  disease.  Parents’  misinfor-
ation about  the  role  of  vaccination  in  disease
revention is reportedly  related  to  under-  or
on-vaccination [5].  Although  not  statistically  sig-
iﬁcant, parents  who  found  it  difﬁcult  to  take
ime off  work  had  lower  odds  of  getting  their
hildren completely  vaccinated,  consistent  with
eports  of  direct  and  indirect  costs  being  hin-
rances to  vaccination  [5]. A  study  in  Pakistan
ound that  the  mother  reporting  being  busy  was
ssociated with  children’s  non-vaccination  status
32].  A study  in  China  reported  caregiver’s  atti-
ude toward  vaccination  as  a  signiﬁcant  predictor  of
imely routine  vaccination  of  children  [33].  Similar
ndings  were  found  in  our  study;  parents  who  were
ore likely  to  ask  about  vaccination  during  their
isit to  a  doctor  or  nurse  had  higher  odds  to  have
heir children  completely  vaccinated.  Psychoso-
ial determinants  inﬂuenced  parents’  decision  to
accinate  their  children,  as  has  been  observed  in
ther studies  [34,35]. This  can  be  explained  based
n the  Health  Belief  Model  of  Health  Behavior,
hich states  that  one  is  more  ready  to  adopt  a
ehavior  if  he/she  perceives  it  to  be  beneﬁcial
36].  According  to  this  model,  perceived  suscep-
ibility to  vaccine-preventable  diseases,  perceived
eriousness  of  the  diseases,  and  perceived  efﬁ-
acy and  safety  of  the  vaccines,  as  well  as
ocial pressures  and  convenience,  are  some  of
he determinants  for  compliance  with  vaccina-
ion [36].  While  evaluation  of  all  of  these  factors
s uncommon  in  low  and  middle  income  coun-
ries, our  study  suggests  the  importance  of  the
ealth  Belief  Model  in  understanding  the  roles
f perceived  efﬁcacy  of  vaccines  versus  the  dis-
ase (interpreted  as  more  risky  than  protective),
igher educational  attainment  and  questioning
f physicians  and  nurses  (representing  possible
ocial pressures)  in  achieving  complete  vaccina-
ion.
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Analysis  of  the  sub-sample  of  parents  with  a sin-
le child  demonstrated  a complete  immunization
ate of  28.1%,  which  was  comparable  to  the  entire
ample  (29.9%).  Thus,  it appears  that  a  falsely
ow complete  vaccination  rate  because  of  vary-
ng vaccination  status  of  different  children  in  a
amily was  not  a  serious  concern  for  our  study.
owever, obtaining  optional  vaccines  and  the  role
f cost  were  the  only  two  statistically  signiﬁcant
eterminants of  complete  routine  vaccination  in
his sub-sample.  Perceived  cost  has  always  been  an
mportant barrier  toward  vaccination  [5]. Overall,
he results  from  this  sub-sample  of  mothers  yielded
ery similar  results  to  those  of  the  entire  sample.
This study  had  several  limitations.  The  studies
n routine  vaccination  generally  choose  parents
f children  under  ﬁve  years  old  as  respondents.
n our  study,  all  of  the  respondents  had  at  least
ne adolescent  daughter;  therefore,  it  is  possi-
le that  their  youngest  child  was  past  the  age  of
eceiving  the  routine  vaccines,  leading  to  failure  to
ecall vaccination  data  correctly  from  years  before.
igher  birth  order  has  been  associated  with  missed
mmunizations  in  India  [37],  something  that  was  not
ontrolled in  our  study.  Our  study  utilized  a  school-
ased  survey  methodology;  the  participants  might
ot be  representative  of  the  general  population  and
he results  may  not  be  entirely  comparable  with
ther studies.  While  the  issue  of  vaccination  status
eing asked  at  the  family  level  was  partially  taken
are of  comparing  the  results  of  the  entire  sam-
le with  the  sub-sample  of  parents  with  a single
hild, there  is  a possibility  that  our  results  might
ot be  entirely  valid.  Although  the  analyses  were
djusted  for  clustering,  different  children  of  the
ame parent  might  have  been  enrolled  in  differ-
nt schools.  All  parents  had  at  least  one  daughter;
emales constituted  more  than  50%  of  all  children
f the  respondents.  Gender  disparities  continue  to
xist in  vaccination  completion  in  India  [21]. It  is
ossible that  the  rate  of  complete  vaccination  was
ower than  what  would  have  been  expected  if  there
ere equal  representation  of  males  and  females  in
he sample.
Despite  these  limitations,  our  study  had  several
trengths. In  addition  to  socio-demographic  vari-
bles that  can  predict  childhood  vaccination  in  an
rban population  in  South  India,  we  considered  atti-
udinal factors  in  a large  sample  of  parents  among
he most  challenging  populations  for  achievement
f complete  vaccination  in  the  world.  While  the
eneralizability  of  these  data  may  be  limited,  they
ocus on  the  ﬁnal  frontier  of  child  vaccination
orldwide:  Indian  sub-groups  where  girls  are  over-
epresented.  These  data  offer  important,  hitherto
nexplored clues  as  to  how  parents’  feelings  about
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routine  vaccination  explain  the  poor  vaccination
coverage in  India  decades  after  UIP  introduction.
Conclusions
As  one  of  the  few  studies  examining  correlates  of
incomplete  or  non-vaccination,  this  study  adds  to
the limited  evidence  linking  parental  education,
occupation and  religion  with  vaccination  comple-
tion  in  India’s  children,  providing  insights  about
parental  attitudes  that  act  as  facilitators  and  bar-
riers to  children’s  vaccination.  Knowledge  about
these factors  and  strategies  to  address  them  can
help to  improve  the  poor  routine  immunization  cov-
erage in  India.
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